Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

Appendix Test Data for WLAN(2.4G) (Conducted Measurement)

Product Name: WIFI TOUCH SCREEN KARAOKE SYSTEM

Trade Mark: Singing Machine
Test Model: ISM9015
FCC ID: 2AAX0O-ISM9015

Environmental Conditions

Temperature: 23.8C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix A: DTS Bandwidth

Test Result
TestMode | Antenna | Frequency[MHZz] D[TI\:HBZ\]N FL[MHZ] FH[MHZz] | LimitfMHZz] | Verdict
11B Ant1 2412 10.080 2406.960 | 2417.040 0.5 PASS
11B Ant1 2437 10.120 2431.920 | 2442.040 0.5 PASS
11B Ant1 2462 10.120 2456.920 | 2467.040 0.5 PASS
111G Ant1 2412 16.040 2404.080 | 2420.120 0.5 PASS
111G Ant1 2437 16.320 2428.840 | 2445.160 0.5 PASS
11G Ant1 2462 15.760 2454120 | 2469.880 0.5 PASS
11N20SISO Ant1 2412 16.320 2403.840 | 2420.160 0.5 PASS
11N20SISO Ant1 2437 15.280 2429.240 | 2444.520 0.5 PASS
11N20SISO Ant1 2462 16.040 2454.120 | 2470.160 0.5 PASS
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Test Graphs

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Agilent Spoctrum Analyzer - Swept SA
®

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

Appendix B: Occupied Channel Bandwidth

Test Result
TestMode | Antenna Channel OC8 FL[MHZz] FH[MHZz] | LimitfMHz] | Verdict
Frequency[MHz] [MHZz]

1B Ant1 2412 14.777 | 2404.6529 | 2419.4299
1B Ant1 2437 14.843 | 2429.5575 | 2444.4005
11B Ant1 2462 14.737 | 2454.6390 | 2469.3760
1G Ant1 2412 16.716 | 2403.6922 | 2420.4082
1G Ant1 2437 16.734 | 2428.6602 | 2445.3942
1G Ant1 2462 16.695 | 2453.7060 | 2470.4010

11N20SISO Ant1 2412 17.897 | 2403.0808 | 2420.9778

11N20SISO Ant1 2437 17.844 | 2428.0729 | 2445.9169

11N20SISO Ant1 2462 17.830 | 2453.1139 | 2470.9439
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

Test Graphs
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

Appendix C: Maximum Average conducted output power

Test Result
TestMode Antenna Frequency[MHz] Conducted Peak Conducted Verdict
Powert[dBm] Limit[dBm]
11B Ant1 2412 11.66 <30.00 PASS
11B Ant1 2437 10.66 <30.00 PASS
11B Ant1 2462 10.50 <30.00 PASS
11G Ant1 2412 13.27 <30.00 PASS
11G Ant1 2437 12.61 <30.00 PASS
11G Ant1 2462 13.07 <30.00 PASS
11N20SISO Ant1 2412 10.89 <30.00 PASS
11N20SISO Ant1 2437 10.32 <30.00 PASS
11N20SISO Ant1 2462 10.51 <30.00 PASS

Note: The Duty Cycle Factor is compensated in the result.
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Appendix D: Maximum Average power spectral density

Test Result
TestMode Antenna Frequency[MHz] | Resultf{dBm/3-100kHz] | Limit[dBm/3kHz] | Verdict
1B Ant1 2412 -18.48 <8.00 PASS
1B Ant1 2437 -19.13 <8.00 PASS
1B Ant1 2462 -19.54 <8.00 PASS
1G Ant1 2412 -17.08 <8.00 PASS
1G Ant1 2437 -16.71 <8.00 PASS
1G Ant1 2462 -16.83 <8.00 PASS
11N20SISO Ant1 2412 -19.10 <8.00 PASS
11N20SISO Ant1 2437 -19.87 <8.00 PASS
11N20SISO Ant1 2462 -19.67 <8.00 PASS
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Test Graphs
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Agilent Spoctrum Analyzer - Swept SA
®

FCC ID: 2AAXO-ISM9015
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Appendix E: Band edge measurements

Test Result

Antenn | ChNam | Frequency[MH RefLevel[dB Result[dB | Limit[dBm | Verdic

TestMode

a e Z] m] m] ] t

1B Ant1 Low 2412 2.00 -44.8 <-28 PASS
1B Ant1 High 2462 1.01 -49.29 <-28.99 PASS
1G Ant1 Low 2412 2.74 -36.16 <-27.27 PASS
1G Ant1 High 2462 2.02 -48.62 <-27.98 PASS

11N20SIS
o Ant1 Low 2412 -0.54 -38.04 <-30.54 PASS

11N20SIS
o Ant1 High 2462 -0.83 -49.19 <-30.83 PASS
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Test Graphs
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Appendix F: Conducted Spurious Emission

Test Result

TestMode | Antenna | Frequency[MHZz] FreqRange | Reflevel | Resul imit Verdict
[Mhz] [dBm] [dBm] [dBm]

11B Ant1 2412 0~Reference 1.13 1.13 --- PASS
1B Ant1 2412 30~1000 1.13 -62.22 <-28.87 PASS
11B Ant1 2412 1000~26500 1.13 -50.24 <-28.87 PASS
11B Ant1 2437 0~Reference 0.02 0.02 --- PASS
11B Ant1 2437 30~1000 0.02 -62.6 <-29.98 PASS
1B Ant1 2437 1000~26500 0.02 -50.13 <-29.98 PASS
11B Ant1 2462 0~Reference 0.54 0.54 --- PASS
11B Ant1 2462 30~1000 0.54 -62.79 <-29.46 PASS
11B Ant1 2462 1000~26500 0.54 -50.25 <-29.46 PASS
11G Ant1 2412 0~Reference 1.89 1.89 --- PASS
1G Ant1 2412 30~1000 1.89 -62.64 <-28.11 PASS
1G Ant1 2412 1000~26500 1.89 -50.7 <-28.11 PASS
1G Ant1 2437 0~Reference -2.24 -2.24 --- PASS
1G Ant1 2437 30~1000 -2.24 -63.08 <-32.24 PASS
1G Ant1 2437 1000~26500 -2.24 -50.13 <-32.24 PASS
1G Ant1 2462 0~Reference -1.45 -1.45 --- PASS
1G Ant1 2462 30~1000 -1.45 -63.06 <-31.45 PASS
1G Ant1 2462 1000~26500 -1.45 -50.42 <-31.45 PASS
11N20SISO Ant1 2412 0~Reference -2.88 -2.88 --- PASS
11N20SISO Ant1 2412 30~1000 -2.88 -62.3 <-32.88 PASS
11N20SISO Ant1 2412 1000~26500 -2.88 -49.34 <-32.88 PASS
11N20SISO Ant1 2437 0~Reference -3.91 -3.91 PASS
11N20SISO Ant1 2437 30~1000 -3.91 -62.38 <-33.91 PASS
11N20SISO Ant1 2437 1000~26500 -3.91 -50.24 <-33.91 PASS
11N20SISO Ant1 2462 0~Reference -0.61 -0.61 PASS
11N20SISO Ant1 2462 30~1000 -0.61 -61.8 <-30.61 PASS
11N20SISO Ant1 2462 1000~26500 -0.61 -49.28 <-30.61 PASS
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Test Graphs

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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FCC ID: 2AAXO-ISM9015

Agilent Spoctrum Analyzer - Swept SA

Report No.: TZ240405609-WiFi2G4
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FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4

Agilent Sprctrum Analyzor - Swept SA
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FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Agilent Spoctrum Analyzer - Swept SA

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4

g Type: AMS Frequency
AvglHold: 1010 s
RefOffset9.05 68 Mkl 2465 12 GHg|| ~ AwtoTune
1233“’" Ref 29.06 dBm -1.448 dBm)|
CenterFreq
181
) 1 StartFreq
0% ! 4 2447000000 GHz
mmw{.l\w\w el Hn‘f\'.,",awﬁ, et Py
e | | Stop Fregq)|
\ 2477000000 GHz
A
|
- yl -1?".4 ; CFStep
N T, 3000000 MHz]
! auto Man
.0 1 e |4
oy L E——
@ Freq Offset|
0Hz]
&
[Center 2.46200 GHz Span 30.00 MHz|
j#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts|
vsa sTas

11G-Ant1-2462-0~Reference-PASS

— g Fraquency
Bavg Type: RMS
enter Freq 515.000000 MHFZ,.O‘ oo Trig:FreeRun AveiHeld: 10r0
IFGalnLow Fhmen: 20 dB €
MKr1 864.94 MHz|| ~ AutoTune
1233“’" Ref 10.00 dBm -63.064 dBm
CenterFreq
om) 515.000000 MHz
-10.
StartFreq
0 30.000000 MHz]
o S Stop Freq|
1.000000000 GHz|
w00
-0, CF Step
97.000000 MHz]
Auto Man|
60, Y —
—
700 Freq Offset|
0]
@
[Start 30.0 MHz Stop 1.0000 GHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)

sa

STATUS.

11G-Ant1-2462-30~1000-PASS

BAvg Type: RMS Frequency
AvglHeld: 1010 .
i e
MKrZ 26.009 85 GHz)|  AutoTune
{0 dBidly_Ref 10.00 dBm -50.422 dBm|
09 77
il Center Freq|
100 13
-20.0
o s StartFreq|
a0 1000000000 GHz|
500
o R R ML"I At
00 Stop Freq)
26500000000 GHz
a0
Start 1.00 GHz Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 5 (30001 pts)| 2550000000 GHz|
lauto Man
1N ' 2,485 40 GHz 1,290 dBm
M f dBm
Freq Offset|
OHz
i "
< >

STATUS.

11G-Ant1-2462-1000~26500-PASS

Page 23 of 36



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

Agilent Spoctrum Analyzer - Swept SA
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Agilent Spoctrum Analyzer - Swept SA
®

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Appendix G: Duty Cycle

Test Result
Transmission -
. Transmission | Duty Cycle
TestMode Antenna | Frequency[MHz] Duration : Factor
Period [ms] [%]
[ms]
11B Ant1 2412 12.41 12.79 97.03 0.13
11B Ant1 2437 12.42 12.78 97.18 0.12
11B Ant1 2462 12.41 12.85 96.58 0.15
1G Ant1 2412 2.07 2.16 95.83 0.18
1G Ant1 2437 2.06 2.20 93.64 0.29
1G Ant1 2462 2.06 2.30 89.57 0.48
11N20SISO Ant1 2412 1.93 2.09 92.34 0.35
11N20SISO Ant1 2437 1.92 2.09 91.87 0.37
11N20SISO Ant1 2462 1.93 2.05 94.15 0.26
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Test Graphs
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Agilent Spoctrum Analyzer - Swept SA
B8

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Agilent Spoctrum Analyzer - Swept SA
®
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Report No.: TZ240405609-WiFi2G4
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Appendix H: Emissions in Restricted Bands

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4

Test Result
TestMode | Antenna | ChName Frequenc Detector Freq Result Limit Result Limit Verdict
y[MHz] [MHz] [dBm] [dBm] [dBuV/m] [dBuV/m]
1B Ant1 Low 2412 Peak 2390.000 -38.54 | <-21.20 56.66 <74 PASS
1B Ant1 Low 2412 Peak 2310.000 -38.55 | <-21.20 56.65 <74 PASS
11B Ant1 Low 2412 Peak 2365.650 -35.46 | <-21.20 59.74 <74 PASS
11B Ant1 Low 2412 AV 2390.000 -455 | <-41.20 49.70 <54 PASS
11B Ant1 Low 2412 AV 2310.000 -46.88 | <-41.20 48.32 <54 PASS
11B Ant1 Low 2412 AV 2376.440 -45.02 | =-41.20 50.18 <54 PASS
1B Ant1 High 2462 Peak 2483.500 -35.,5 | =-21.20 59.70 <74 PASS
1B Ant1 High 2462 Peak 2500.000 -38.52 | =-21.20 56.68 <74 PASS
1B Ant1 High 2462 Peak 2495.330 -35.25 | =-21.20 59.95 <74 PASS
11B Ant1 High 2462 AV 2483.500 -45.81 | =-41.20 49.39 <54 PASS
11B Ant1 High 2462 AV 2500.000 -45.31 | =-41.20 49.89 <54 PASS
11B Ant1 High 2462 AV 2490.490 -44.83 | <-41.20 50.37 <54 PASS
1G Ant1 Low 2412 Peak 2390.000 -35.35 | =-21.20 59.85 <74 PASS
1G Ant1 Low 2412 Peak 2310.000 -40.36 | <-21.20 54.84 <74 PASS
1G Ant1 Low 2412 Peak 2381.510 -32.38 | =-21.20 62.82 <74 PASS
1G Ant1 Low 2412 AV 2390.000 -43.35 | =-41.20 51.85 <54 PASS
1G Ant1 Low 2412 AV 2310.000 -46.96 | <-41.20 48.24 <54 PASS
1G Ant1 Low 2412 AV 2389.050 -43.03 | =-41.20 52.17 <54 PASS
1G Ant1 High 2462 Peak 2483.500 -35.18 | =-21.20 60.02 <74 PASS
1G Ant1 High 2462 Peak 2500.000 -37.02 | =-21.20 58.18 <74 PASS
1G Ant1 High 2462 Peak 2494.340 -32.57 | =-21.20 62.63 <74 PASS
1G Ant1 High 2462 AV 2483.500 -43.87 | =41.20 51.33 <54 PASS
1G Ant1 High 2462 AV 2500.000 453 | <41.20 49.90 <54 PASS
1G Ant1 High 2462 AV 2484.000 -43.17 | =41.20 52.03 <54 PASS
11N20SIS
o Ant1 Low 2412 Peak 2390.000 -35.78 | =-21.20 59.42 <74 PASS
11N20SIS
o Ant1 Low 2412 Peak 2310.000 -39.24 | <-21.20 55.96 <74 PASS
11N20SIS
o Ant1 Low 2412 Peak 2389.570 -33.72 | =-21.20 61.48 <74 PASS
" NZOSIS Ant1 Low 2412 AV 2390.000 -44.22 | =-41.20 50.98 <54 PASS
" NZOSIS Ant1 Low 2412 AV 2310.000 -46.41 | <-41.20 48.79 <54 PASS
11N20SIS
o Ant1 Low 2412 AV 2389.960 -44.22 | <-41.20 50.98 <54 PASS
11N20SIS
o Ant1 High 2462 Peak 2483.500 -37.71 | =£-21.20 57.49 <74 PASS
11N20SIS
o Ant1 High 2462 Peak 2500.000 -38.25 | =-21.20 56.95 <74 PASS
11N20SIS Ant1 High 2462 Peak 2485.210 -32.57 | =-21.20 62.63 <74 PASS

Page 31 of 36




Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2AAXO-ISM9015 Report No.: TZ240405609-WiFi2G4

(0]
11N20SIS

o Ant1 High 2462 AV 2483.500 -45.08 | <-41.20 50.12 <54 PASS
11N20SIS

o Ant1 High 2462 AV 2500.000 -44.97 | <-41.20 50.23 <54 PASS
11N20SIS

o Ant1 High 2462 AV 2495.110 -44.38 | <-41.20 50.82 <54 PASS

Note:

1. The Antenna Gain is compensated in the graph.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.
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Test Graphs

FCC ID: 2AAXO-ISM9015

Report No.: TZ240405609-WiFi2G4
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Agilent Sprctrum Analyzer - Swept SA
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Ailent Spectrum Analyzer - Swept SA
"
enter Freq 2.365000000 GHz Frequency
PNO: Fast ——
IFGain:Low
Auto Tune|
Mkr4 2.389 96 GHz
Ref Offset 1475 dB
10 dBidiv__Ref 20.00 dBm -44.221 dBm|
Log 7
o !
A, CenterFreq
[ !
-10.0 i {
=0 .," l\ StartFreq|
a0 i 2300000000 GHz
a0 23 "
500 -
a0 | | Stop Freq
2430000000 GHz
700
Start 2.30000 GHz Stop 2.43000 GH] CFStep
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms (1001 pts) 13.000000 MHz]
lAuto Man|
241376 GHz 6612 dBm|
38000 GHz| 44221 dBm
231000 GHz| 46413 dBm Freq Offset
238996 GHz| 44221 dBm oHY
1
1 o
< >
s smas

11N20SISO-Ant1-2412-PASS

Frequency

enter Freq 2.495000000 GHz ™ oRun
Flsnton  #Amen 2 dB oalP PRFFF
Auto Tune|
Mkr4 2.485 21 GHz
Ref Offset 1456 dB.
10 dBidly_Ref 20.00 dBm -32.572 dBm|
og
0 . CenterFreq
/ 0,
-10.0 'ﬂj‘
0 7 " 4 = Start Freq|
00 [ et w P — e 2440000000 GHz
-40.0
500
a0 | | Stop Freq
25650000000 GHz
700
[Start 2.44000 GHz ‘Stop 2.55000 GHZ| CFstep
#Res BW 1.0 MHz #VBW 3.0 MHz 0 ms (1001 pts) 11.000000 MHz|

JAuto Man

f 246057 GHz. 12.868 dBm

F 248350 GHz 37712 dBm

f 250000 GHz|-38.247 dBm FreqOffset
f 248521 GHz[___32572dBm OHz

STATUS.

11N20SISO-Ant1-2462-PASS

Frequency

PHO: Fast o= 11 @ Run
IFGalnLow Fhmen: 30 dB
Auto Tune|
Mkr4 2.495 11 GHz
Ref Offset 1492 dB.
{0 d3idv_Ref 20.00 dBm -44.383 dBm|
0g
o A CenterFre
q|
’,_--‘-\- \
;’ |
E \
= I Start Freq|
0 2.440000000 GH:
= 3, 2 4,3 w ’
) "
500
&0 } ) Stop Freq)
2550000000 GHz|
0.0
Start 244000 GHz Stop 2.55000 GHz] CFStep)
f*Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) 11.000000 MHz}
S I pute Van
[ Furcionvedle R
1| N 245958 GHz.
2N
H ] Freq Offset|
N 2495 11 GHz, 0 Hzl

STATUS.

11N20SISO-Ant1-2462-PASS

Page 36 of 36



